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(54) VIRTUAL PLANT SIMULATION DEVICE AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily obtain model 
constitution for changing the constitution of an 
equipment model with the change of a real machine or 
independently executing the simulation of a controller 
part and that of a machine part. 

SOLUTION: A virtual plant system is constituted of plural 
virtual equipment simulators 21 each of which is 
provided with a virtual controller 23 for simulating a 
controller and a virtual machine 22 for simulating the 
motion of a machine and a virtual plant kernel 20 
provided with an execution processing part 14 for 
executing simulation using the simulator 21, an 
interference checking processing part 16 for checking 
the three-dimensional(3D) shape interference of an 

equipment model, a simulation time management processing part 17 for managing time in the 
simulation and a 3D shape display processing part 18 for executing 3D shape display 
processing for the equipment model. 
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*«cr»JSS3tiS, 3^^-b>1f-5 l<D-fe>S/> 
y««"C*«. Sfc. 5 2WC<OSR>Mfi42>1f-5 ICC 

[0 0 3 8 ] ^ic, C(DH4K:7jVr<fc 5tc. 3>-cr5 

3ccT^^n^>^-^5 2cDt^ttitcotirift?g-r-z >Q 

*T. iR?MB%1IW5 1 A 5 IB, fcj: 

um9mtc<£z>'ti'is>tfffim5 i c*(b«««2 2© 
5 i <t»7-^5 2cci»r*7 j -**tttt^*. <gs^> 

is* *1>-Isb 

[003 9] C<D«fc5 0c-fe>2^>4/fiR«5 1 C*3#C7t; 
JI5ttr*3B U . 3 ^CTcJBttOT^r * * y * *ff 5 C <t 

[0 04 0] 3C5C % (Sffl«S^5*U-if2 lCCtoWS 
CCt H5fcJ:Via6WC©IB»©JBJ8lCC*$ 

w4"7-^5 2ojej**, F*«ec*-r» 

WHT**. Htc^jC^r. 6 2^> f y 

A, 6 1 Bti3»P#^ h^>F6 1©/Hr*4. 6 2 

«c©p#? h^> F6 i cc«o(twtie>fcB«*r* 

0, 6 3^9-^5 2tCffi0«W6tlfc|ffi«» , C*S. 
[0 04 1 ] (S3H««^S 2 lCCj:^^ 

^iO#y F6 1 £Wtg&^-r& 0 hP- 

^2 3tD^^ h>'^> F6 1(D^P-X37> Ftf^ff 
F«ffl|B#CCT*^* ^ ^^SSPl 6 
^rffll^r, h^>K6 KD/U6 1 A, 6 1Bi)f 

i©^, 0#5r F6 1 2*lE«Fl/r4fc 

<D<b*»J»rL/r, F^\>F6 1 £ 7- ^ 5 2 HBK:$S 
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«7 t -^«W»3 4«:fS«-r*. 

*H4B- SJSIt*-**, 7-^52i, P#*h^>K 

6 1 CD&t!^6 2 i^clJHitWWC. S^^tKr^^te 
fft»3 4«:fftlfrJ-4. ^5*U-^a>Htf*«:o#^ 

ffJtKx- ^telftSf 3 4 CC*g|fi3n/ttB*f{ig • mm?- 10 

g - S5»^-#*JEK'r*. CftcfcO, 7-^52«u 

K6 1 K{ig • aSf&coSE^ft^Ofctl^, 
P#? h^>K6 1 <tEM$CC?--*5 2<D{£g- 

>^g£^UCj@fflL/c^$Col>r, PDP (P 1 a 
sma Display Panel) WS$fflBtM<01£> 
SHsJl/fcWcRgrrS. B7raPDP&»&WflG>SiS 
-te;i/(E>iWT^ h£^Tt&W0"C£>£ o latt&or. 7 20 

1 (Htj*©»£K:«, 7 1 A. 7 1 B) tt»»«iffi*Jff 

2 (EMSOW^fctt* 72 A, 7 2B, 72C) tt^* 

7 ltcMltltM^f^^OtXgg, 7 5tt^* 
A>7 1 ^7'O^Xgg7 4CDrt»^#A*4/c»G>* + 
•jm^c 7 6«*-b? b7 2^6K^L^oi/ 

7 i cd{4s • ^*mrr seM&HKfflastA^r* 

0, 7 7»^+ »JT7 53^6B(0fflL//c/^*^7 30 
g • ^^^T^^OHiL'iaiKfig^'&'C&^o 7 
8tt*/-fe*h7 2£* «»@1Kfl«fifc*e7 64>U<tt 
K0WL/iai£ffl[«8i«>e7 7iOffit^Jl,7 1 «{RiS 
■TiU^^hGt^O, 79tttty7754, 
if£ftg&tf># 7 6 fe L < KBt D ffi bEWSttK«*# 7 7 

[0044] CO^HHzMi'**^ 1 tCSt Lr^S^ 

OC>-C5tt?«^^o 40 

• is^v h^f-^>a>7 3CCtt, **affi^"*^7 1 
3«|f>lctt«3tifc2f0^» H7 2B, 7 2C 

h7 2A*JftS. 

• :/u -fe X^g 7 4 CD* * y 7 7 5 CCttJfiffl*i»*.fc 
2«tO^*Jb7 1 A*5j:O f 7 1 B*«*0. HXDffiL^f? 

• 0#vhG78 l P3K*hR7 9, gt*SHite{ig& 

^7 6, Kouo@^a»fta>'&7 7«tnj«3g»r* 

**l6Ktt/<*;l/7 1 50 
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[0 04 5] ^tc. ;^;l/7 1^7 4 u^gg7 4^6 

a-fe * h 7 2 A^«g-r*»^6cot>rittwr*. 
(3MB l ) K0mL@^{4g^-&7 7«. ^*;w 1 

9 ojS0fs-r^ o 

(3MB 2 ) hR7 9»7'P«gg7 4<D+* V 

T7 5)&>6^"*JU7 lSrltfcBXOHiU KOtHLEIfKii 
K»»^7 7©m«*ir#-CCi4C<!:*ttH!Lr. 

auiae{a[g**^7 7o±^Bxoaofc^ # *^7 1 * 

(*«3) KCfflL/@ISfilt«»»b67 7tt^*iU7 1** 

(3MI4) P*-^G78tt KOtHUIIIfECaKSW)'© 
7 7^«t«"C*SC44SBBLr. WW Hi L@*E<4g^ 
*^7 7^6^7 1*HXDUU ffll/fc^*^ 
7 1 *»3*Lr, *ti*»ffl»^*iI/7 1 *«ffrT4fc 
&><Dt>-t> y b 7 2 ACD^t&lrt-r £° 

[0046] >**;l/7 l**7-te* h72B^67* 

D42X^g7 4^»j3STS»^tcoc>r8iwr4. 

(#115 ) mttaKttS%«>&7 6«*-te 7h72 B*p 

& 0 p* 9 hG78 tt0g&iati&B%abd 7 6 <D«MI# 
T?*fcC4*»BlWi, ^ffi^*;^ 1 imtHSti 
X^hiy^v F72B^^^7 l«rltfcmOHJL 

*n*«i&ia(Efii»»«)#7 6^»asi/rte< 0 

(*«6) «l&iai6eB««>e7 6tt^*JU7 

(#HS7 ) P#^R79B, «J&03te{ig&tf>*S7 6 
*i9 0ttleHEU*:C<fc<b, ^a-feXgI7 4©>**;U7 

g&#>£7 6#»6^*iU7 1 ^HDUilt + f 'J77 5 

&Cg<o 

(*IB8) ^PtXgg7 4»* + VT7 5^*#HH>< 
*;U7 l*i2«C«^nfcCi*BEKLr** »J7 7 5* 
3l#iM? 0 7"Pt^gg7 4Ttt2tScO^*JU7 1 * 1 
o<D*i* 'J77 5t,C<Di±xmmLXteK). P#^R7 
9«^»^*^©W0HiLi*«Bffl^*iI/7 1<D«^ 

[0047] *teffl/S*JU7 l*i»ttS*ifc*-fe 

v bi2 B*s^*ctt*i, ffia»^^*ii/7 i *ts^-r^ 

tctiXDXiz? b 7 2^MStl*. «ffliar^*^7 1 # 
««ShS*42^ h 7 2A*s— #F«Cttofc6, AGV 

[0048]*«CH8*ffl^t l fifflWBS'SAU-* 
2 lO^tgr-^CCO^rilBP^^ hR7 9t«(CL 

raswrs. cct, ia8Bn?K^ hr7 9©«««Kfi 
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£T&& 0 CCD08tc^rrJ:M£, iSffi««2 2fcfl*» 

0. §'J>^ (U>^0--»;>^5) fc£it8&&L< tin 
KM 15 (M©1^BM5 5) CC<toT^'JTJU{C«tt3n 

^tlfntC7l/-A (7U-A0-7U-A 
5) 3^R3£ur**. 

[0 04 9] CCT\ J£K£ftTl>&2 *)>t?mcte\<* 

*(D7U-aihoHM. hrffle/HStiri* io 

£D e n a v i t-Har tenber er^lB^tc^^ 
/^y-£tCci:9 5£!|-r&o &*>\ CCDDenavi t 
-Hartenber g^iBffitt, 0d*.« rp#f 
*J (John J. Craigf =MiR% • TlJUB* 
SIR, *£fcH/S, 19 9 1) fti'Ccj:orJS*o(Dfc© 

H8«:inbfcn#^ h R 7 9(D % Denavi t 
-Hartenber g^lHffiK iS/N'^y — ^f*— * 

*§9tc t Mffiaaao^-r^iai oct-en-en^rr* 20 

[0 05 0] C(Dffiffl«gi'S*U-#2 1 tC*JW*IB 
BflWL «^gPn D nCD«^tSfR, S6«:(3LhJ6 

±%W8 fcnklstcutf v F-R7 9Ctoi>TW^L/t4>CD 
*B1 Hc^rTo H12tcttc©iai lCC^Ofc. 

*J6cW$» 1 GCttBB^Dfc^rtSCCOl^ 4>^£ tin* 

So 

[ 0 0 5 n * /c, c (ommcomm 1 &{s&fsts 30 

h U - 7 2 3 CMftfts**- * tSfflSP4 3 fc:«J$ It 

@KffiB«2&'& 7 6, bxd mutt mk#>i$ 77^+ 

•r IfT 7 5CC/<*;U7 1 #*-3ri>Srt><!: 5*\ cz#* 
hG78, a*-^R79 v m&®$£&SVkibi$ 7 6 , 
iROfflb0<EfifcB&«>ft7 7#I&ivtl>£*\[fc*-3Tl> 
ttHft0«(5KB*«>e7 6. flK9HJLIalRfiiB&«> 
#7 7*s»MBttJfcft»9 OftilSlyfcttltoiiiofcWII 40 
f 5 -**, JWB^^Al 2t*a«Affli«l 3*^0 - 
fRSHa»^$:*U-*2 10ffiB3>hD-72 3 

wai2« ( (Ra«»^5au-if2 iwm 

2 1 3W»o«B©«*H i 3 Km*. 
[0 0 5 23 &CC % H14KSK-r«Ff^^a^A*PsK 
v hR7 9"CHff3«4»^«C-3l»r. @154ffll>t 
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03 tm— <DW#*ftLr*<DKI84«IBr4. Htcfe 
1>T, 8 1 WlSSlX»*-*Jl/2 0©->$ > 3 > 

-TNfcS* (RSl««2 2<Oj|ff«ifflaJ3 1 . a*l>fcMK 
S^>ha-72 3CD^tf^SSP4 2r*ftJ13n-5^- 
1f$fX^*JttttSjh*. 8 2ttH«©^X7^#*** 

[0 05 3 ] H l 4Cc^0fc»fP^ny^Att, y'u? 
7 A<DftSJi*»tC*a S E T_S T AT E 3 v> K£ 

^7A^^ £*ft(R««B^5 *U-5f2 1 

W^^tl^i, <S»Xti/7-*JU2 0CD->$ a U-^ 

is* a. >^f»*tC*Jl>T"W. jfSJS^f-A 1 2 

sas i 3 ^oTA^sns. 

[0 05 4] iiff^SSfll 3tiiA^5n/cy tv-fe — 

U-£2 1 ©<Rfila> FP-72 3*0KtttiU ^<DiI 
««918IS4 l(C|^f^ay^A««*#tf^ vfe-t><D 

AJjZ'if^o commit. {SSn> ha^ 7 2 
*-fe-^B\ "EXEC MoveOutSta 

g e" "C^^ 0 hn-72 3CMHfi&fflS|S4 1 

**tf ^a§P4 2 "Mg-r. ntf^aa54 2w 014 

^t^ft^^^U^A "MoveOutSt'ag 

[0 05 5] i/c, <Sffin>hn-52 3tJ@^a#<Z) 
^X^^Pf^a-r/c^i, (Rffl«S^5 ^.U-^2 1CD 
^SB$^8bf^7 :r -^*SjWg|54 3 CC^Ii^n/c, *fjST^ 

(Ksts«2 2o^x^*i*a p mr^«)©s- 1 vf-zm 

(DUOM?-**:. {g, 3 ®Xi#^7-^;l'2 0rtCD^^^U- 

+^-8 ncae-r*. cco^-if^^^+^- 

8 1 ^oa^JKFm, 1 ooigSltSS^ S * * 2 1 
•Koi^rtt, fifll=i>H3-'7 2 3*«jfe, WM2 2 

c©jl— tf^x^+^-8 1 ^<Da^«, 
^nccJ:oraS:cD(Sffi«S^5^u-^2 iced: 

[0 05 6 3 — ^5*U-5/3>*frf f -*l8W» 
15(CfflS3n/c>XrA^X^ + a-8 2^ (g^e 
Xig^-^;b2 OrtCDT^^x ^«ta»l GCCi-ST 
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1 8 K^S^^th***©^;*?^*;* 
[0057] ;£tc. (gffla > h P-5 2 3 ©SOT? 1 - # 

[0058] CCT, 3.--!f$Xi'+ J L-8 ltCSISS 

tifcoeattss' $ » u-* 2 i tcra-rs^* ixomfic 

-^-^telflSBl blC&mZtitcl D?--$*<btlCiEim 
3> ho-^2 3©HtfM«SP4 2*sofi>*m3nS. <5 20 
Sl3>ha-72 3©HtT$!JS8|54 2tt. ftfi^-^fS 

mSP4 3 «ClilHjSWIf s -f **»ttstirt»ac»t9*>* 
itiSU ^*fl3n-Cl^«£^l©^tt. 16^f r -*tSWgP4 

fflU aX0Ulbfcnv> K*r3-7>Kjg#fMaSP44T 

turn?*. 

[0 05 9] C©Jg£. *-T3-7>K "S E T S T A 

TE Moving 1 " tfSIWmSttS. Cft«*>5 

ft. mtxmmstiz. x©3?>p "mp 77. 

0. 45. 0. 160. 0. 90, 90, 180" 

i&3-7> r-c*s«d-c. «iSWiraMasiJ4 5 {c*$(,>-t»> 
ft* 9 - * tefflSB 4 3 K^ffli <* fttcimm> < $ - > * <> <fc 

jcitBjsw^- 2 i/ . **i tttft?*- z&sm 4 
[0060] ^ccss. mt?- ^ts^§P4 3cojira* 

©SMur-st&iftSiJs 2K.im2ftfdg$M ; f-z*i>t 40 
asn«i^«T*!issP4 6t<k®««?2 2<D&mmm 

tt. C© «fc 5 &C U -C^fiES *lfc<K.«t£*$ 2 2 CD&«*fi£gB 
■ftofig • ig^ir-**. WB.WM 2 2 ©fig • <gf£;r 

-*tei«sa3 3cctesa-fs. 

[0 06 1 ]JW&. (S^3> 3CC*jt,>Ttt. 

< & z> * -cjjb *?ij©teffl©* &f 5 . mm jshi?*- 5? 
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[0 06 2] MM^t >hD-523 iCffl? 

st. ^(c<K«ts«2 2©^^i?*sas-r-5.„ C©iE.« 
2 2©»f«afflgf53 i ?&Pf via?, •-x^vum ■ '^mf 

- *te«ftg|5 3 3 ©tfl$g£ £ K . 3 ^TcfM*? 1 - *igifft 
§153 4{CtS^5nri^S^g|5 D D D^«©{4g • 

[0 0 63] C©J:^(CLr. a-- !f £X^*^-8 1 
tc^$^r^S^-if5?X^©HtftcO:»3. (S.«=i> 
h P - v 2 3 &C|Wr SMS. *J <fc CflKStttt 2 2 tc w-r 

351 5F*9©^^7-A^^d/ + a-8 2tCgliSftT(,>£ 

Aif^i'^foT. Accra^-s^a*si 

» ^MSSP 1 6 -C<K®««2 2<D&Vii:<tl<DBW)t 

T5E««s->sa u-^ 2 i temTzmmztss. ~ u 

— >a>Hfff r -^tSiWg|51 5^§W^S„ -e©.!:!?^ 
WffS^^i'fCfclir. ^3*W-^a>rt©B$P^*g 
^3n/ctf>7'';>i/^^AA:W. ^3*U-^3>B$ 
KSSIMfflgPl TCm&tcm. ^^Xi'tCfcl^f. 3 
^7C^K*inMffiai5 1 8 1? 3 #C7cfl£K7 r — ^ felflSP 3 4 
tCfS^3tlfc7 r -^JC*-^<<Si»^S->3*U-»2 1 
©ft^a^tf ^. 
[0064] CCJ:5Kl,r, (SffitSS~>5 *U-r>2 
1 1fiM%1u '/z'.uzmtfL. 3 #7EJf>t£^#l!§f£ 
nSCif, ^3*U-^3>*ijttT^'5. ffe© 
^©{KffitSSi'S >1/-*2 1 ©ttCPfePIIitCbrtT 

[0065] XIC, ±iE«iS»>^©^ ^. K 

CCt, 01 BisiOTl 7 (iDli^ffir^fiJt^S 

<D-Mzm-rmwm-c*>K) . ^jijisijiasast)©^!! 
as*fc«ftiie©^ra^t«r^L,-ci,^„ *-r. 

z&m&AZicmizfttc. P*? h©#$fe©ft^flna 
a. s^iia. g^ftiis. s*Mni$KJ:9 t si 6 

taSAiSS • ftiiJS{c*br^ti«. 016 (a) Kir; 

^i/^^»^{cw. 016 ( b ) (c^-r=ftJnMii/^ 

[0066] ^CK. tfejtSSIrilsI^teatt©^ i>. i^«iB# 

K©St >*>©*ltra .^J^- * fcfpfiST -5 fc#©;gs&i$ 

C©CiKJ:-p-C^t&BtH*^07c 

fflij©aottK:*fL-rB. ^H3nyt^ttB#fsi«:^-*Di±r. 
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[0067]^ 9-^©^>F'J >yctot,>"C|#Ejfl 
S^fi£-r-^*cDlStt "_COLL I S I ON" 

1 5-Nai*-r-5Ci3&i-C*4 Q T*** -7 io 
^JC^>^U-^ 3 >Jgff 7^ ^fgffiSR 1 5 ^<D& 

lf-«fei«T^ enactor, 183 fco©^ 

[0 06 8] "T<cto%. B7Ct^TPDPS*S$Bffl<D 
»iH-fe;W*Jt»r. hR7 9#* + 'J77 5±<JD'< 

*->U7 1 Srffltna^ 0*?hR7 9©^*;l/7 1O}E 

2 3 ©Htf 2 «\ T * ? ^^SSB 1 6 40? 

^-^ttttwi 5^a»-rs. ^<of£, *fT«ra»4 2 

10 0 6 9] JfcCC, hR7 9<D^"*JU7 1 <tTgfc 

*;U7 l <D{iB • KK^- jraWBRStiiig^, ±ta^ 
ftB • sSS&f^^fflTT&t^C^D, P#?hR7 

[0 0 7 0 ] KtJb<D<fc5Cc % c©Hifi<DJB»l tcjrft 

■w<Dje«faiKw-cj:<, «sibff<z>£««njfto^ 

C0 07 1] ^J6<WB»2 .018 ttC©RW©ISIfc<D 50 



^§3 2000-81906 
20 

r , 9 1 tt±sB|gtt©jl5S8 1 tc*5W*®E«S^ ^ * u 
-*2 l(cfWbrl3«3nftilEHX*i*ffi*^i^ 

r . 9 2 w:*HW^*-y-A 1 2 fc L < tttetBfiSlXiMMa 
F9 1 iOii(t*ff^ii(SB*-C*0. 9 3 
kZffiteX.mmiiL*7is* 2 b 9 l CDSbft^- 3?CD^£M 

a^m-^tefflflfo^-^ffla^tf^****. 9 4 wis 

sixti*fl[*^*^ h9 i<D3yc7cjB«;*ear4jB 
«as*. 9 5 tt^ixwffl*^^* * h 9 1 com&m 

[0 0 7 2 ] *fc, 9 1 AW^KiraLX»#ffi*^* 

^h9 lrttcfe^^^-^otefflswffli-ri^-^jaa 

»-C*9 % 9 1 Btt±KiHfB*9 2, ^idgf 9 3, 
Mlf 9 4, KttS3R9 S'MDU^t*-*-^ J£cD 
iSiffiX»#(a[*^*^ h 9 l-0r>y>^r r -^4t>o 

ti*. coiSfflxtimci*^*^ h9 lof-sttM 
[ 0 0 7 3 ] c<om 1 8 K^vr<fc ^c, (sffixis^fi^- 

^^^h9 1(t ilffS^9 2tCj:or^gPi>XT-A 
1 2 & U < Wffi<D<S«X»#(a=(-^x * h 9 1 tilfl 

CD^-^M®^, *««*9 4'T?3;X7eBttCD«ffl*, 
MttB*9 STiEHxaWfik*^* ^ h 9 l*.©JlttW 

»<01SfilX»#fll[*^^* ^ h 9 1 ©BI"CBBI!B«** 

9 2, p|ftB^9 3, »R1SR9 4, I1tS«9 5©§ 

fi^^^^ d7 h 9 2 , ^tb^y^x 5^ h 9 3 , BiR*7 
^x^h94 t Ktt*^*^ h 9 5 <bl*^ CCD4o 

h9 2-9 sztmLxmrn*?*;*? ht 

[0 07 4] c<D5a6a>^«2Cc*i^r 

tt. SI«©»»lCC*W**fiEBl«SS/5»U--jr2 1 

*±iEissix»#ffl*^a: ^ h 9 i ^c-en^n^Mu 

n>hP-^2 3, iEL«a«2 2. !Sffiffi«t2 2*t»^ 
*<SfflXig#ffi^^^x^ h9 ICOiR**^*^ Fi 
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[0 07 5] c<d£>? f^mmaomsjLmm^L*^ 

* ? f 9 i t<cj:z>ffimm*m i 9 cc^r. s#<d 

o i ttisffl«s^ ^u-^2i ic*n£-r s<sffi«»* 

^x4?h-C*0, 1 0 2 «ffi»=i> 3CC*t 

jfrr*. ±t3isffl»8*^^* * n o i *««wr*(s 

fin> F, 1 0 3fcttKS»«2 2K: 

±IBffiffl»8*^* ^101 10 
<S3H«M«*^*f 10 4tt(Kffl«*8*^ 

F i o 30SWt^u>^^^x^ F-c&O, l 

04A^';>^0t^x^F, I04Bti'J>^lt 

1 0 4G«y>£ 6 hr*£ 0 10 5tt 

ig«tcfiffi««*^*^ F 1 0 3©fig#"T4^> F* 

[0076]$^ 1 0 6«i£«3> 

*hio2©fi«rr*a«*^*^h, io7atHit; 

<iEB:3> hO-7*^x^ F 1 0 2<Z>ffW*"**«> 20 
1 0 8W(EB««*^*f h 1 

0 3 4«ft* ^ x f h t?* S, (Kffi^ 
>hP-7^^x^ F 1 0 2©fiBWr4*i6*^* 
£F107B, 'J>^0t^x^M04A, 

it^x^hio4B, • • • y^^e*^* 

£F104G, *$<fcO^> F*^5x* * h i 0 5(D#Rg 

4©«w-rsiie*^*^ i ioci'j>^t^ 

* f H 0 40fi*t4*»*^* ^ h t*0 , 11 

1 «y * f i o 4©fiswrs»tK*^* 30 

0 5 ©fiSt 4 ^ x ^ h r * 0 , 114«^> 

1 0 5 <Dm&-r h~c$> 

[0 07 7] CC£><fc5CC, (RS«8^5aU- 
£2 lCC»B?r*ffiffli«»*^*^ F 1 0 IB. (Sffi 

n> 3K*h£-r4{ssi:3> ha-7t^x 

£ F 10 2 <h<SS«g«t2 2 CC*H£T*(Sffl«*S*^* 

* f 1 0 3 , ®mmn*7i>x- nio3ii'j>fot 40 

^x^MO 4A^'J>^6t^x^ F 1 0 4G4e 

&u^> f*^* nios £i>ofcfo«8Bffi*>6«r 

[0078] CCD#1~CB, iatDWtt*^* * F 9 
l#s % HI 8«:^'T4'^"r^rOflW»*^3i^ F*« 

wur«t*ai^ cne«#»tt*^*^ f©^« 

* F 1 0 4A^'j>^6t^x & F 1 0 4 G^^> F 
tf:/^*^ F 1 0 5^CD»;>^f ? -^^3W*r^Ci^ 50 
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<z>«ffl«tt2 2^fiXr^^gp a a n^B:«W^ai^ur 
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[017] JJB%tfc©JgJB 1 tc*W *IU*mn£Ji&«' 

&©— #l£^-ri&HJ30T'&S <> 
[018] C©^W©Hi6©0JS2 (CJ: ■SMMUSi' 

[019] ±.mmm<DBWi2 siksmboiks 
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[02 1 ] ±E3WS©»J»2«:*jWS<SfflLa> ha- 

9©***^** h©m«w*svr««ia-c*4. 

[022] ±Memm<Dft}i&2 tefcw •&(sffi^©is. ; e 
«ft©*«i*^* * h©«tes«**-rflwaa-c*4. 

[023] c <Dmm<omu<DB^ 3 k «t -s <esxjs 

3 * > a >^S©»tBS1f(!S*^-r ^"P » i'HT?* 
S. 

[024] ±^tEtt©^iB3 CCfcW &ffam9lE(C J: S 

y=> 3 >^ntf €:^-rittW0r*-5. 

[025] JJ&Hfe©£JB3 CcfcW &f^@eK(c J: S 

[02 6] ^^5al/-^ 3 >^fA<D«i 
jjfcfcTp-r^a ^0-c$>^„ 
[«W©*M8] 

12 jl-SPi'X^A. 13. 4 1 il^Sa?. 14. 

3 1 Htf JfiffiSP. 15 *s 3 » U- is s >»f f 
^WSP. 16 TgJ^*? i'SfiffiSB. 17 5^3 »U- 

isa^mm'smmmu. is 3^7c^*^fflgp. 

2 0 (SiSX^*-*;k 2 1 IRK«g^3»U- 
22 fi^Htttt. 2 3 (5iS3>ha-^. 3 2 

S^-f^W^ 3 3 iig • gm?- if mi®.* 3 

4 a^oaett^-jfttiww. 43 ■wf'-jftttt 

9S. 4 4 3V>K«WMaH«S. 4 5 WIBraKiffigP. 
4 6 j^ilS^PWMfflgB, 5 1 !fc?Hg4z (-b 
. 5 1C 1z>Zs>yffiM. 5 2 •7-*. 6 
1 h^>K («H«S> . 9 1 <K®X»*ffi 

^-■7*^*5' h. 9 2 9 3 9 4 
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